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Introduction
Making retail payments is an inherent part of most adults' daily life in Europe. The efficiency and performance of the retail payments system have also macroeconomic consequences; Schmiedel et al. (2012) estimate that the costs of providing and making retail payments are approximately 1% of the Gross Domestic Product (GDP) in the European Union (EU). This suggests that making retail payment infrastructure more efficient would directly boost GDP in Europe. And as in the case of other infrastructures, the effects of more efficient retail payment infrastructure are not limited to direct cost savings: there is evidence that such efficiency would also yield indirect benefits by improving the supply chain, facilitating trade, boosting consumption, and enhancing bank sector performance (Hasan et al. 2012 (Hasan et al. , 2013 . Furthermore, cash is an attractive method of paying in the shadow and underground economies (see, e.g., Drehmann et al. 2002 , Schneider and Windischbauer 2008 , and Schneider and Buehn 2010 . Hence, the adoption of electronic payment methods might not only stimulate economic growth, but also might provide a direct means to improve public finances for indebted European economies. The goal of this article is to review the policy tools available to promote the adoption of efficient retail payment methods.
Despite that payment habits appear to be slowly converging within the EU, a significant cross-country variation of payment habits persists in Europe (Martikainen et al. 2013 ). As we document in the next section, there is a correlation between payment habits and recent economic fortunes in the EU. Therefore the payoffs to adoption of more efficient payment methods could be the largest in the crisis countries.
Single Euro Payment Area (SEPA) is an important policy initiative to harmonize payment methods in Europe. But SEPA alone is hardly enough. It does not automatically increase the speed of convergence of payment habits, nor does it ensure that such convergence would lead to an efficient payment frontier. It is also likely to further enhance the market power of international payment card platforms such as MasterCard and Visa in the short run. Thus much more could be done to ensure the development of efficient retail payment infrastructure in Europe.
The policy tools to promote adoption of efficient payment methods are numerous, and each of them involves different benefits and costs. After reviewing the tools and tradeoffs involved, however, it appears that some tools would be particularly attractive since they would not require tapping into taxpayers' money. Such tools include competition and consumer protection policies focusing on removing entry barriers to payment industry and direct interventions that discourage large value cash payments.
The rest of the paper is organized as follows. In the next section we document the importance of the issues at stake. In Section 3 we review the policy tools and their costs and benefits. In the concluding Section 4 we draw policy recommendations on promoting the efficient retail payments in Europe.
Retail Payment Infrastructure and the Macroeconomy
It is widely recognized that investments in information and communications technology (ICT) infrastructure are essential to promote growth (e.g., Röller and Waverman 2001, and Kretchmer 2012) . Retail payment infrastructure, being an inherent part of the ICT infrastructure, is no different: A well-functioning payment infrastructure is crucial to enhance the efficiency of financial markets and the financial system as a whole, boost consumer confidence and facilitate economic interaction and trade both in goods and services (BIS 2003 and ECB 2010) . Unsafe and inefficient payment systems may hamper the efficient transfer of funds among individuals and economic actors (Humphrey et al. 2006) . For example, Hunt and Humphrey (2012) Humprey et al. (2003) estimate that a country could save 1% of its GDP annually by shifting from a fully paper-based to a fully electronic-based system. Garcia-Swartz et al. (2006) , who take into account benefits of a payment instrument use in addition to its costs, also find electronic payment methods generally superior to cash and cheques. Bolt and Humphrey (2007) argue that the introduction of SEPA will generate substantial cost efficiency gains because it promotes substitution of cash and cheques by payment cards and allows to reap scale economies in the processing of card payments across borders. The results by Hasan et al (2012 Hasan et al ( , 2013 suggests that migration from paper to electronic retail payments has a positive impact on the banking sector performance and the real economy in the EU. In contrast, Schmiedel et al. (2012) Within the Eurozone, electronic forms of payments are popular, and increasingly so in Finland, Netherlands, Estonia, Luxembourg, Germany, and Austria (see Martikainen et al 2013 and Figure 1 ). In contrast, they remain particularly little used in Greece, Italy, Malta, and Cyprus.
According to the data of Martikainen et al (2013) this is because of popularity of cash payments in these countries.
1 As argued by Hasan and Takalo (2014) , Figure 1 suggests a correlation between payment habits and recent economic fortunes, which we try to capture in Figure 2 . Furthermore, some of the most exciting experimentation with new payment methods is currently taking place in the developing world, e.g., Kenya is a leading country in the adoption of mobile payments. While much more needs to be done to isolate the effects of retail payment methods on the real economy, the available evidence suggests that promotion of efficient retail payments should be incorporated into the agenda of structural reforms to cure public finances and boost growth in Europe. This does not only apply to crisis countries but also the countries that have fared relatively well until recently. For example, in Finland where the economic conditions have been deteriorating rapidly, the Government failed to follow the example of France, Spain and other countries to implement initiatives to curb the cash use. 
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Policies for Promoting Efficient Retail Payments Methods
There are numerous tools available to promote the adoption of more efficient retail payments. In this section we review some of the tools and discuss their advantages and disadvantages.
Subsidies and Tax Credits
Direct subsidies and tax credits are widely used to promote research and development investments, including those concerning new payment instruments and infrastructures. In principle, they could also be used to stimulate the adoption of existing instruments by individuals or corporations, e.g., adoption of EFTPOS terminals and mobile payment devices by smaller merchants could be subsidized. For example, Ferrari et al. (2010) show that the socially optimal number of ATM terminals can be obtained by subsidizing bank's ATM investments
In an ideal world where governments were omnipotent and benevolent, direct subsidies would be an efficient tool to provide correct incentives to invest in adoption and development of the payment instruments, as shown by Ferrari et al. (2010) . A direct subsidy policy would involve screening of proposed projects to adopt or develop more efficient payment instruments. While such screening is costly to both the applicants and the government, it in return reveals information to policy makers who can then tailor the subsidies according to the policy objectives.
A practical weakness of subsidy policies is however that their effectiveness heavily hinge on the selection of projects into the subsidy program. In principle the public agency running the subsidy program should leave the evaluation of commercial potential of proposed projects to the market and concentrate merely on the evaluation of the social benefits of the projects. In this task by card, as has been done in regulatory decisions in some other EU countries (see the Ministry of Employment and the Economy, Finland 2014). public servants could have a comparative advantage, but it is not clear whether this is the case in practice (see Takalo et al. 2013 for estimation of social returns of R&D subsidies).
Being discretionary and monetary, subsidies are also particularly vulnerable to misappropriation both by recipients and public servants. To mitigate moral hazard temptations, subsidy policies are typically accompanied by extensive safeguards against misappropriation. But such safe-guards are costly and reduce the social rate of return of subsidies.
Tax credits avoid some of the problems of direct subsidies (see Takalo 2012 for comparison of tax credits and subsidies as innovation policy tools). The goal of tax credits is to reduce the marginal cost of investments so the firms are likely to invest more than they would do without tax credits. There is less room of behavioral additionality of encouraging particularly socially valuable projects than in the case of direct subsidies, since firms decide what projects to undertake themselves and the tax credit percent typically does not vary over projects. Nonetheless, this full decentralization of decision making is a virtue compared with direct subsidies.
Like direct subsidies, tax credits are vulnerable to misuse by the firms and protections against this, e.g., special auditing and accounting schemes, are costly. Tax schemes tend to become complex over time and are also subject to change. Indeed, there is an argument that ideal corporate and individual taxation should have a broad base with a low tax rate (rather than vice versa), be simple and fair.
Even if it is plausible to think that well designed special tax credit or subsidy programs targeted to the development and adoption of efficient payment instruments would generate a positive social rate of return net of the opportunity costs of public funds, including the distortionary effects of taxation, such programs would put a burden on distressed public finances. It should also be noted subsidization of existing payment instruments might be against the Article 107 of Treaty on the Functioning of the European Union, which allows subsidization of research and development projects concerning e.g. new payment instruments, but prevents many other types of industrial aid.
Standardization and Regulation
Payment industry is heavily regulated. Setting aside price regulations (which will be discussed in the next section), regulations are often driven by safety and standardization concerns.
The retail payment market is a prime example of a two-sided market with strong network externalities (Rochet and Tirole 2003) . For example, the benefit of having a payment card depends on how many retailers accept it, which in turn depends on how many people use the card. A wellknown feature of such network goods is that the market needs to reach a minimum size to achieve a sustainable equilibrium. In such a market standardization is essential to reap network benefits and economies of scale. An important example of standardization is the Single Euro Payments Area (SEPA) project, which aims at achieving a fully integrated retail payments market within the EU and thereby increasing network compatibility and economies of scale (Bolt and Schmiedel 2013 ).
As will be discussed in more detail in the next subsection, however, standardization raises competition policy concerns. For example, it eliminates competition for the market -hence some scholars such as Shy (2001) argue that compatibility is inherently anticompetitive. Yet in the case of SEPA that concern is less relevant since the standardization imposed by SEPA deals with mature forms of payments, leaving room for entirely new forms of payments to enter. Although SEPA eliminated some well functioning national schemes and national competitors of large international payment card platforms such as MasterCard and Visa, it should in a longer run intensify competition within the market, since it should make European-wide operations easier for different types of payment operators and platforms.
Direct regulatory interventions also arise from safety concerns. Arguably the most important feature of any payment instrument is its credibility as a medium of exchange. Confidence on cash is backed by its status as a legal tender and the central banks credibility on fighting inflation. Electronic payment methods in turn should work fast and not be vulnerable to fraud. However, heavy regulation makes entry and innovation difficult. Incumbents protected from entry have little incentive to introduce new payment methods, as this would cannibalize their existing products (as already pointed out by Arrow 1962) . Especially in Europe there would be a need to remove entry barriers to both new service providers and new payment methods, such as e-money and mobile money. But the recent financial crisis is only increasing the regulatory burden on banks, although the payment system functioned remarkably well throughout the crisis. While ensuring safety and stability of new forms of payments is obviously important, it is the nature of regulators to err on the safe side and to remain skeptical about new payment methods, especially after the crisis.
Direct regulations could also be used to discourage the use of inefficient instruments or encourage the use of efficient ones. For example, large value cash transactions should be discouraged. Some countries have already implemented restrictions on large value cash transactions (e.g., cash transactions above 3000 and 2500 euros are not permitted in France and Spain). Others should follow. The European monetary authorities should also reassess the costs and benefits of issuing large value euro banknotes (as already emphasized by Drehmann et al. 2002) .
In some countries it has also been made mandatory to offer an alternative electronic payment method to cash. While to the goal of the regulation is laudable, imposing such mandatory requirements (without compensating subsidies) would unnecessarily discourage entrepreneurshipelectronic payment methods are still often either too costly or practically infeasible for the smallest firms. Instead of mandatory rules increasing the costs of small businesses it would be more desirable to seek and implement "enabling" rules that would allow firms to reduce the costs of processing payments as, e.g., the Check Clearing for the 21st Century Act of 2003 in the U.S.
Competition Policy
In the payment markets, interoperability and standard setting may involve a trade-off between efficiency and competition. An integrated European market and standards for retail payments makes it possible for the payment providers to compete across national borders and to reach necessary economies of scale, as discussed in the previous section. However, interoperability and standardization involve co-operation among competitors which -as famously observed by Adam Smith (1776) -can facilitate another type of co-operation that aims at restricting competition.
The potential anti-competitive effects of co-operative arrangements and standardization in the payment industry would be especially harmful if they deterred or delayed the introduction of payment innovations, such as mobile payments or online payments.
Complex competition policy problems associated with standardization of retail payments are illustrated in the antitrust investigation launched by the European Commission in 2011 against the European Payments Council (EPC), which is the co-ordination and decision-making body of the European banking and payment industry in relation to payments. The Commission was especially interested in the question of whether standardization process excludes new entrants and non-bank entities from the market for e-payments, thus limiting market entry and innovation. In response to the investigation the EPC announced that it ceases the development of the e-payments framework.
Such an outcome is hardly conducive for innovation either.
Yet, as indicated in the previous section, there are reasons to believe that competition policy focusing on eliminating artificial barriers to entry of non-traditional payment providers would foster payment innovation in Europe. Consider, for example, mobile payments, which have been a success in some developing countries in a striking contrast with the EU. Many successful innovations, e.g. the M-PESA in Kenya, have been brought to the markets by non-bank institutions, such as ICT and telecommunication companies. Although some reasons behind the success of mobile money in the emerging world are specific to the developing country environment, nonbanks could also be crucial in introducing mobile payments in Europe. According to Hyytinen and Takalo (2009a) , most active innovators of mobile payments have been established European and North American ICT firms whereas the involvement of financial intermediaries has been small. In its Green Paper (European Commission 2012), the Commission notes that in addition to restricting price competition, price floors for MIFs can deter the entry of low-cost card schemes and e-payments. In 2013, the European Parliament agreed on capping the interchange fee for payment card transactions. The decision suggests that the market for card payments remains sufficiently fractured so that the policymakers consider regulatory intervention more efficient than ex post enforcement. The decision can be interpreted as a move towards more regulation and less marketbased approach.
Consumer Choice and Protection
To promote the use of more efficient payment instruments we need to understand what drives the choice of different payment methods by consumers at the point of sale, apart from the supply and availability of different payment methods. The extensive literature on consumer payment method choice suggests that consumers rationally care about pecuniary charges and convenience (for a survey, see Rysman 2010) . But some determinants of payment method choice are ones that are frequently cited in the behavioral economics literature. For example, Fusaro (2013) demonstrates that consumers use debit cards as a means to restrict overspending.
While the drivers of payment method choice are well understood, the effects of consumer choice and protection policies on the adoption of payment methods are much less studied.
Enhancing consumer awareness may look an obvious, yet inefficient, policy, but it appears to work: Hyytinen and Takalo (2009b) show that an increase in consumer awareness was a major force behind the spread of electronic payments in Finland. According to Figure 1 , in Finland such payment forms are the most popular in the Eurozone. Also, policies designed to steer consumer behavior based on behavioral economics ("nudging") could prove to be effective.
An often raised issue potentially affecting consumers' choice of payment instruments is the transparency of prices related to different payment instruments. For example, Leinonen (2010) argues that the lack of transparency and cross-subsidization in pricing limits price competition, obscures the costs related to different payment methods, limits the realization of economics of scale, leads to wrong incentives and makes entry and innovation more difficult. This argument overlooks the well-known problem of price transparency: enhanced price transparency tends to soften price competition and facilitate collusion (see, e.g., Ivaldi et al 2003) . Nonetheless, it seems that this concern of price transparency is less relevant in the payment industry because market participants are already quite well informed about rival prices whereas consumers lack this information.
Conclusion
As documented in this article, an efficient retail payment infrastructure is crucial for the real economy. Yet, promotion of efficient retail payments appears to be overlooked in the policy agendas to revive economic growth in Europe. In this article we review the major policy tools available to enhance the efficiency of retail payment infrastructure. Given the distressed state of public finances in Europe we advocate the tools that put no burden on public budgets. Such tools include in particular competition and consumer protection policies focusing on removing entry barriers to both new service providers and new payment methods, such as e-money and mobile money. Furthermore, there should be direct interventions that discourage cash use. For example, large value cash transactions should be made void in the EU, and the European Central Bank should reassess the need to have 200 and 500 euro banknotes.
Developing an efficient regulatory framework for new forms of payments is, however, challenging. The regulatory structure is fragmented, calling for cross-border cooperation among competition policy authorities, and banking, internet, and telecommunication regulators. Nor is removing entry barriers and old rules easy. The costs from existing regulations are dispersed but benefits concentrated: those few who benefit from the status quo are ready to fight back. Despite these challenges -or perhaps because of them -it would be vitally important for European policy makers to tackle the vested interests and ensure the adoption of existing electronic forms of payments across the continent and to speed up the spread of new payment media. SEPA is a step in the right direction, but is not nearly enough.
